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(57) [S»] 

[RIB] l *^A»bo*-T-iR*«:*«^Jt*:-e#, 

ftt/JS2»*K«fle»Bl^*W»2 3&«, tti^ti. w m i> 
Wa Xt/W«2>Wa TffcS. 




cO(fWi2)Js, Wmi >Wa &t/Wo>2>Wa -CfoSwiSr^ 

[m** 2 j mess i mn-mm#mm<n<i®w«i t nine 

$ 2 MSIl(t:$lo«w.2 ^ iw. i *Wm2lc:-?-5r:£: 
MJMfcSflsa** r t Zft'fck-tZtn*m 1 E®co^ 

[is*js 3 ] iwe«»*<z>j£S8W£k <t o -c-tft-wt 

T ^ 5 i t Mm t T 5 If #1 1 Xtf 2 12*1 CD *m&K 

[If #Jg4 ] iltrettft*0f£ftftltt<z>4-* rog||5]dbro 
IBH«s, 5 0 )i mBT-CfcSr t tW» i tS»*« 1 

a><b 3 co 9 *>«o^-r ix^ i j%mm<z>¥&#ytm$L&T u 

[ff#*5] iffiE«»*oj*g®J«a>=fr* raffias, l 
0 mKAT-C*>5 ~ i: Sr^mti'-SfS*'! 1 4 co ? 

<fc 9 K U7t r. t t "f 3ff 1 <b 5 CO 9 *>COl^ 

&fpJ£cofi^ftlc&oT3!Hfc£*5- tKJ:9. 
W**W«K©IBI«.4r*{b*-tt* d t t -TSfS* 

IS 1 75>t> 6 <D 0 *><0^i* iXA> 1 3S(C|E«CO#ag($JtagiK 

* commute. 

«05|H]ffiL ^frSf&fraiMWa , Wmi. B.VW*2CD?-h 
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1 7 <T> o *>0H ^-TtLfr 1 ^ICiE«C0^3?«C3tjSK?S 
[ft*iSlO] ifflETWtfKEJKSftfcJte^jfc&w 

9 (cte«ror u-r 

[If 1 1 ] flUiejfe^SS^Tls, 5 0 » mWTWKfiS 

«9iettcori^-f»ig^«:jt*^. 

[If #JS 1 2 ] fitfiejtWifiKWffi*? i o u mWT-C-fc 
•9> %&&16<7>MmmW.I&.&lz£')Bl££ix1Z (l l 
20 l) B*Sf B ffiT-fc5r t*i&?l!i:i-r2.lf*3S9 75>e> 1 1 

[if*3S i 3 ] mmne.a.-M:&tiitmA<o^<> 

03)5, Pt)^-9*^&8§r B 1-ei|/<C^C«i:^1#®i:-r5Sf 
*JS9^^l 2cov^^l3Hc|2«WTH'fllit^ 

5 jtii*ssi<o«^^^r-r s w t t ^-5if *ig 9 

30 P> 1 3C0^-fn^l^l-!E«C0T U"f«ig^*flE3t* 

(MQW) *»P>/£>3, Jt^S?S<OiS)!ffiSfc(i)tjS!S 
gScofi^(C3t<OStt«l«S:#L, mSSffiAtrJ: 0 3t^J 

tSti-5lf*3S9*»ib l 3©9*>©v»flt!5»l JltcE©- 

©7 u-r «js*iifls**^. 

[|f*JS i 6 ] 3tros*t«^/4 ; ^iS«Scoifff#ic|3:it 
<bftfc[E]#r*&^ «t o -c* C 5 - t t -r SR 

vo 9^f)i 3, xii i 5cot-«i*nA^iiitcE®or i^-r«i 

[tf*JS l 7 ] fttiE[5]#T!& J F o>jqfflj}W 9*5 *W* 

[lf*«i 81 8&ET^#jfc*ifigSw>fc< tt- 

^i»i:-t--5If*il9 7l>'b l 7C95 *>co^-f^>l^lcE 

[ff*« 1 9 ] BSET < 1 1>- 

50 *-C04Sl^» ^i?— #^-KTr^§§ (MMI, 



-2- 



3 

Multi Mode Interference ) t)*<bm$l£tiZ>'^te < 1 1> 

imxm 2 o ] Hirer w tutt^K^ftx?-^. sss 

j£ft 9 7 0^^ 9 9 0 nm<OfiifflCD^aL($:u— f 7 U-f 

[m*jg2 i] mnaru^wai^wff**^^, 

1 4 50H1510 nmtOffiH<0^iffff !fT 
u^T^5w<h^r^mi:-r ; 5l9^9 75^ 1 2*fcttl 

sa>bi 8ov>-r^i js(cis«^t is^mfe^mftyt 

er Lightwave Circuit (PLC) ^^!lyK* 

[ts*3S2 3] ts*^9^e>2 2<o5^<m>-r*w^i 
or, 

miarix-f «5s^Wff**^^. w#iS9a><b 2 1 

£ fitrlE^: 7 7 4 «fc 9 ^fcti-r 6 C <!: £ ttti* £ ~T 5 3t^e 

^r-r^^<h^^mi:-r5fs*ii2 3*>& 2 s^-rt^ 

[0 0 0 1 ] 
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[0 0 0 2] 

H**<Oft»f] (WDM) ftilff ^^^(Dm 

[0 0 0 3] tS#<Z>»tt**Wfc L "9* 7 U"f OftSW 

*f^K*ife^— ofi, 3tlR I EE Electronics Letters V 
ol. 28. no. 9, pp. 824-825 (U*T, #f*!1-5BSKH, 
■ (1) <t-r^>) ^«*Six-Cv^ff»*«fe-e*)6. 

*i\ ii»^^r«&jRScts«Sfe (mo 

VPE) ^(CJ:^. I nP^^i^iC, 
20 F (MQW) ^<7>7£te/i, WMM^SL, ftW 

SK6^«:^f7W^Mt5o r 
50 [0 0 0 4] L^U r(7)*&T-(i, MQWfSte/iOflJ 

[0 0 0 5 ] rcoPp^Mli, ^¥8- 1 5 3 9 2 8 (^ 
T, *BB-rsl»JCJ±, XSfc (2) ir-rs) 
^0 ftSti^W* t — if r u-r <o^S8^ffi(c J; o -c»»-t-5 

t6MQWgttI^fti:a«MS:ffl^6*St& 

[0 0 0 6] fi#<cW4S:Wi-SSa6S* 
50 W«eu-— tfru-YSrHm-rs^lcii, 1) 
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*JXt\<^Z>o ^<n&frhmtZ>t, JilEXiR (2) ic 

«i«*ixfc»*, int>i) m>+\?-j*nft&mt. 2) 

[0 0 0 7] L*>U wCO^tjR (2) <Dj3$k*m^Xft 

X<ott*rCfc£ 0 X« (2) «c«Sixfcf^«*ife-c, ffl 

Sr«*^-«#*i»*u~ 2 5 0 M m 
8St45. *S»ft3 0 0 |i m 08* (8 

K*f±*Wt^Xli % 2imix 3 0 0/iinaS(:t^ 
oTL^do coj^lSfi, XiR (2) lc*S*ifcJl*ja 

r i->r t*fiit5#*»K8Sr«A>"c, 

4@4 0 um Sffio^Sff-^^^Srfflv^* 
tWKS £ ^ * ft ^ S«£*4, ft{£"Ct> 2 0 0 m 

(2) <D»»**wft:u-ifru^(o«jt*te 

ftu— if i^(OifcS:Ol/8J^T(cfti9, ILt^^ 

flia^w^at*^ «r stffli f fc-r * ft BMro* o 

[0 0 0 8] 

(D . (2) tfr i/>fwa*«) 

ff«*ffi-Ctt, 1) 7K!:M«±tWig»U- 
ten, 2) u— if T i^roSW-fr'f Xtf* 

[0 0 0 9] #3SWtt\ r©J:5tt*Ki::M*TfcS*L 

[0 0 10] 
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/to 

looii] ± j a<nntfi&mi£'rz>ti*>iz % 

ft 5 & WRttfcIS A J&ft S T ft 6 ft^ 

*fctl^u^J|A»&ft5^«#JI*tt«r««MdR5KA 
ixfc»«i*SWlO«ttWa -C*>9, 2*(DMlco^ 

20 ♦SWmlXt^»2*^»»**:»lK<0«Wm2^ % Wmi>Wa 

[0 0 12] *^:W*J5 2tcEttco*Wtt, W*« 1 1- 

*«tttfr»l»a>«W«2 fc £Wml *Wm2 (C^S w £ fC «t 

[0 0 13] 4fcW3fc*3l£E*M>»W4, 

[0014] 4^W*«4 KE*<o«f!tt, «** l ft 
^L3<oi^iVi,a»i3iU:i3^-c\ MEit*^fi!cIffi«c 

[0 0 15] *fc!S*«5^Ettco*Wtt % SS#qilft 

[0 0 16] 4fc»#JB6lCEtt*>»Wtt:. R*«lft 
*^:ttWE»«ff»IR^BWa , w»i&o«w.2 

**i6B<ottA*fe(iJl»*fl(rEj«*ffl«^S^*i6jt- 

[0 0 17] 4^:«3Rq|7twEittO«^tt. IS*« 1 ft 
o*IBH*»E*ft«««)ft#*lfillcifBo-cJE{b*-&S 
50 ^r^m<h:LTV>6o 
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[0 0 18] 4^|»*«8lcE*C0«Wtt, MMlfc 

[0019] *»W«c«sr^«it*W<***^tt, 
* H a* 6 ft £ ¥«»M«jft«:a»UC|(ct«Aritft 

[0 0 2 0] 1 0^IB*^>*Wtt, IS*^9 

[0 0 2 1 ] SfcM#*l 1 |CEtt^*Wtt, M#«9 
^joV>T, lWEft*«&d^ 5 0 m m^T^fell^t^Tm 

[0 0 2 2] *fcW#Jgl 2lCK«<D«Wi, W*«9 

l 0 ii mWT-Cfc 9 , 3feWtt*«>«W3ft*a«*ftJwJ: 0 
**S*Lfc (ill) Bfe 9 a it^5:^Wi:t 

[0 0 2 3] *fc»**l 3lcE*<036Wtt\ M#* 9 

[0 0 2 4] *fcM#:« 1 4 fcE**>*W*, 9 

[0 0 2 5] 1 5 JC|5*0*Wtt. fit* 1 ! 9 

^bi3WPfn^iSi;*5v^, ifflETi^tt*8MK 
Ktf*. ^lif^Fi (MQW) *»e>ftO, 

$E$-£3r <h^^m^r ITl^o 
[0 0 2 6] SfcM#* l 6 »*JS 9 

[0 0 2 7] *fcM#* 1 7 lcE«6co«SMtt, MM l 
6K*s^T, WElHl»*^o«ffl3ft«»i9^5**K»|ll] 

[0 0 2 8] *fcMMl 8fcE**>**Jtt, ISM 9 

jo* e> i 7wv^fti^ifl^^t, BtrEr 
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[0029] **:mm i 9 \cu&<n&wi*. mxm 9 

(MM I, Multi Mode Interference ) 

[0 0 3 0] 4fcMM2 OKE«0>*Wtt. MM 9 
70 T^ib 1 2£fcfi 1 5t^£> 1 8 <^Tixa*l^lw:fcl>-r, 
BM£Tl^f Pit^aSTftftSt^, ^HSt^9 7 0H9 
9 0 n m^JSlW*** l/-f 7 k^f ^ifc 5 1 1 1»» 
t LT^5 0 

[00 3 1] *fcMM2 lKEtt<z>*Wfi* MM 9 
ri><b 1 2*fcttl 5><b 1 8<OV>-rn^l^»C*5^T, 
WET I^Y 3Bfiftftl 4 5 03&^ 

15 10 nm(OKi^Sft^ U*r Ktfcs:^ 

[0 0 3 2] ^SSW^ffiSHS'&^SS^ftS^tRtt. 
20 MMi 4Xlii 5(cEtt^T u^«ig^2»flc^3R^- 
®Sf»-7-*30«JgfiKSix^53S»Planer Lightwave C 
ircuit (PLC) M/!i7K«a$n^;^ 

[0 0 3 3] /Utt, MM9ri» 

<b 2 2 Z> 9 ^cov vf 1 igKEtt^tlfcT «5S¥ 

[0 0 3 4] SfcMM2 4KEtt0>*Wi± % MM 2 

[0 0 3 5] ^^IgWJ-flSS*^^*— ^Hi, 
fctru-f«5S*Wflc**-T'fc, BET w-f*3t*W<*:* 

aW***^**, MM9**6 2 i 0>i*r*ta*i JfKE* 

oo7^«a«MHt*«fct» 1 K7i/-fM*» 
40 <b HBW $ ftfcllKttK^ft SriffiEft 7 r >f '< 

[0 0 3 6] £fcMM2 6KE«fcO>*Wli, MM 2 

[0 0 3 7] **Hlcffi£%aA ^TAIt MM 9 
*»6>2 l^5^^^^i"tt^i*-Ett*ixfcTu>f«iS 

50 [0 0 3 8] **W*ft-eii, iltR^cgrfflcO-e^ ^ L 
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mi {CTsk-rx ot£Tt&:k&w:<Ds i 02 zmm-t 

5o iaitt*:3B^^38«fi8;*-Cfflv^S i O2 jSSfiih 
■^^'^-v**-*-. S i 02 -e^^ii, a«ritfiflB 
O-^^-CfcoT, InPi«9 9±l:»au *** 
h7>rrttSftfi«l £&A.T\ fiWa tf>S i 02 

2, *iWmiCOS i O2 ^^^3, iWin2(DS i O 

0 tt„ 1. 5/zm UiRJtSfuT^S. J£«£ v m 1 (Ctf-T 

(1. 5 /iin «) <z>* h7>f ^ 

ilf-^F (MQW) *(D*§M*iB««K:j«*i-a. 

II, *fc*MMlcKRLfcS i O2 3, 

4<o«w.i kWi2«ftS«: £T*J»-C#5, {fi 
L, ^-^5«t9(C % S i O2 -e^^2<Di|«Wa fcfifcft 

[0039] nmn 

n*«im R^h?^^ (1. summ) 

7KraiA=ll. 5 /id) £ l3 2lC^-rJ;9lC, 
1 . 5 0 /i m #£/&J£*§^ I n G a A s P *7^>\>>/ 1 . 2 
Op ftfifcl nGa As !J T<D£>mffi&frbte2>£> 
It^F (MQW) JfSr^ttt&JRSlfflfifcftffi (MOV 
PE) KJ:»>««fSftLfc. r*h B2ii#f+y*^ 
ai««ifiS:^-fo dcfi*«=li, 5 0Tori\ 50 

5 0V,X*&>*) , S i02 vx^2, 3, 4 <Z)«li, ^ft 
^ixWa = 1 0 Mm % Wmi =w B 2=W* t IT, W 0 (D 

^yt^ (PL) t"— ^2S^:OS i 02 -e**<8W 
> ttfipttSrW^ -t<OJB*S:H3^L^. B3I1 M 
QWl07^- h/WS^y-tV* (PL) fcT— ^«*<OS 

1 O2 -^^fflWm «#ttSr/TLTV^, flWWC*"* 

(pl) t-^f^oti^o H3d*e>*ij5a9, 

L c h 5 £f»<ktC Itch l-ch8 T'^E^iC^^Cft 

s i 02 -^x?(D<mv/m sra^s-friwtT, s» 

**»bftiKft^i 1 0 0 n m«±ff>ftfi«{CS 

ffiL. ±^*>*^-ciai£%— ftp 

L tT— ^ 5 |Cfi, ^**«W«rt\ Wa fc 

[0 0 4 0] &fc x -7^^iw ra {c*fi"S*WftJB<oJB 
ffttffttiW^, *0>tt*£Bl4fc:^Lfc. B4*eii 



#M 2000—12952 

/0 

1*5. H4^fe!pJ-&ii9. S i O2 -7^^^W« 

^-rs^Lfc^or, *WKS^jia[^ff<*5o mm 
El 3 o pl tr-^«*»*i»jcuri5»Bii: 

[0 0 4 1] 

Rid. Hi&0iJ2£LT, Woi ^W B 2(OMS-^-7^^^ 
Sl^, WI?:l5i;^lt 0 asm 

»«ltC7* hyU*J*y-fe^^ (PL) fcT- 
^&fi£$(oT^5 0 EI5^"b^J5ii , 9, Wmi = 10/z 
m „ Wn.2 = 7 0 (D^*? £rffl^fc£|-£\ TU"(rttf> 
chl-ch8H-C> PLtf— ^jSSS:, ISIfiRffilC 1 
4 8 0-1 5 8 0 n m£T* 10 0 nm^KS%l:l9X 
fk$-fr5w<t^T#5« W«i= 1 0 M m , W n2 = 

7 0/im (0^^^iNfc^W#P,^PL7^ h 
A'SrH 6 (c^-To 5St^P L3*ffij&Sj|&«F 

£*U SfcPL*fi«tm«^f)iit 

*«0>«^fc>-fr& LT, W«i = 1 0 Atm , Wm2= 3 0 
fim tm\,*1tm'£t± % @5»c^-rj:p(c, chl-ch 
8PA-COP L tr-^ftfio^b**J: ^gW:t5: 

J5Jcft"Cfi, S i 02 -^:**£>iffiw»i <kWo2 0jffi^t)-fr4r 
SttSOlcig-S:: 9, «a&T*iMWIMTER3ixfc* 

^Sft*ttti:SI8f# 6 I i: SrS» L 1 1 ^5, Z<D£ 
pic, *»«oswi^-f ^nr ^^f«U»Sff^ t fli 
«7 K^t ^y^S, 

IW*c# L r ««> -C*»-C *> 5 C i: «s VKS * nfc. 
[0 0 4 2] H»gij3 

PfllciaRS turves i 02 -^^^ 2 60i}iiWa tK 
>fl:Ot^T, Wm1+Wm2+ (7XWa ) =90/iin ( — 

^) "C, low.i =Wm2=W n oftfl=*:fflv *Tll»$rtT 

^■CUK^tTofdo B7I1, Wa=2. 4, 6, 8, 
10 /im (^LT7KWA=3. 5, 5. 5, 
7. 5, 9. 5. 11. Stxmtmt) t«{bS-frfct" 
£<D, *f t >*^OMQWl(DP L e-^S*tt#fi 
$r^1~o Wa = 2 m m O^J^ (Wm (7)1/1 9 Wig) 
fi, f ir^/H^^Stfi^ttTI-iQjS-e*)"?, Wa = 
4 M m OJjt-g* (Wm ^«l/8(DH) ^*^>^yu-p^ 

Wa =10p 
(Wm l±, ±tC[£bSioftS5>*S:t 5:iii 

^^>^ofc 0 H3<OH»-e#P>tL^« % '* 

r ^-frto^-v^^-cjaKis— ftp l 



u 

JEdfrL^fcULt It, Wm >>Wa OS-g^fc, PL 

[0 0 4 3] Ml:, ;i::^i±(a*r^TRWf±L*v* 

M^SSg^f^rdr^lSo W^tf. Wo a* 
[0 0 4 4] W±^IW«<0**lC*-5^-C. tttm<0 

2) I»W/u-^ 3 yM, <£> 

St^r^-C (#l;ifl 5 0 *m J^TOBflRS) WS&ldfiJ 

5 C — £\ 2) 0>Sb*ii % -7^^pTK^fiM 
Wo S:ig»l0^^ ^ i/—> 3 y« <t 9 fi< R£t5 w 
fc-C («*.ff, 1 0 mid J£AT«o«* l. f 

[0 0 4 5] IC, ttWOHES^^oTi/'flRfilc 
/&Sf!ISc*lWo £ 1 . 5 Mm SStcig^r & [c 

±£-fr*^ 2) i2C/Tn5i:, 5B«rit* 

*ixsis*<&«ffias¥»* (ill) b as t 

[0 0 4 6] y-LS&^T * fc*»tt*<D»*-*-S w i: 
ft*. 2 5 0 /im WBB-eiffl^WSrfPKL-CV^ 

**»LTfls 9 i^trC rt* "TABIC** <fc 5 C £ "Cfc 
5 a JWWfcW-oa^S <fc > *tS»* 3 0 0 M m <Dg& 
l8ch7KMtfcotk tSJfcOl^-s/^O-^^ 
X (250 Mm X 3 0 0/IHI) T*f£SW* plflET-fe 0 , t* 
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gp*>, ttJR^HSI**^****: 1 OttSLhl:: 
tt*-*-6wt3iSirtfi-C*)9. **9!fl SIIIS7K 

[0 0 4 7] 

m 2 (W«u w« 2 >wa ) coaSIBftrSIKSrffl^T. 
■frSeS^V y^^^-RtMiff £»]»*- 

[0 0 4 8] 

mmm i 

^^o7km»i (dfb) Fizmm 
Ltzmi&Bn<n—x&>z> 0 H8t±, isief»^<oiB«ia, 

50 ^v^^P7 W ftmMiM (DFB) S^frl^-if 
(KT, Kmc^mttf—Vk*?) 10 011, f**?- 

{\s-v<Dmn¥—?&&k®tff&?(n7 : 7 

y^I^l) ^jg^J/irffl (±10nm) ^»J»Sttfc 
^^uTKMil (DFB) S*WffU— IfTfo 
5 0 fiP^>, *«»!/-f 10 011 0 1O(C^-f«t5 
IC, n - I n PSS9 9±IC, JSjtttfi (^T, ^BJ§) 
1 . 1 3 m m *&j*a> n - I nGaAsP ^^^/l 1 1 , 
n-InP^^-til2, 1. 2 0 urn jfifiltW n - I 
nGaA.sPffl^ln, 7l*Itf#F (M 
40 Q W) 114 (1. 50/im I n G a A s P 

i>3iyP/l. 2 0 Mm ttLBK I nG a A s P^<!i7^lb^ 
5) % 1. 2 0 /im &f&<D I nG a A s P}fcf^Ci£#>Jf 

1 5, rxip- upii 6frt±>ti:z>mmmm*:m-r 

6 0 Mic, t*#u-fiooii, aSMllciS 
2. 0/im Wp-InPI«)iiW7yKil7, fif 
0. 3^m Wp* - InGaAs3y;^hgl8, J 
t^S i O2 ^KJSl 9^WL, -hTlC, C r /A u _h£[5 
^2 0, ^I^C r/AuTMIf2 1 Srltt^S. 

[0 0 4 9] ^jgf^ I if 1 0 0 (D^mftft 

50 Kk^. H8aVH9fc#BLt» *Wfft — If 10 00 
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f^»*ffiSrttW-r5. *"f, 0 8l^t«i: 9t-, n-I 
n PS4E9 9±|c«^T[Sl(Cl X. 5 m m HRST-K^J^ 
tl, ^>«*A'l*3fcD«5 Mm xfj3 00/im co 

8 ^a^w*^ a^-ABitfe**/?^ 

T, E«r*-f/^-^8 8taMtS. r<0<b£, 
+ >*/K^*tg«tfi*^8 ^*A"-e 1 5 3 6-15 
6 8nm «9*5f f ^*/HB-C4 nmf 0*4S« 
t«ftS*6fcA, ^V*/H<0 
0Jrft^ifflAlS:2 4OnmtU i^ffl^r 
0. 6 2 5 nmfot|^$^ 3 Lj r^*/l'8<D\mtfT#¥ 
Wjg»A8dS2 4 5 nm^:45J;5lCt5. wCOInltFffe 

•9 , n - I n PSffi9 9±C|c¥L x 6 0 nm<0[e] 

[0 0 5 0] Effi»*8 8as^J*S*Lfc£fi9 9 

m 9 [z^-rx 0 < 0 1 1 >*-f^(c, iitRj&s 

fflOS i O2 2, 3, 4&Bf&-tZ> 0 Z<nt%, 

3-*Wa = 1 0 /im , Woi 1 = 2 0 m m > W 
m2=5 0/im £U ^*^8:£<Of&fif!Iigc (EP*>, 0 
*f»^ 8 8 <0ffl«T\ ^I^l^^Wo =1. 5/i 

m) *:l*^#lPli-5J:5lc»fiJli-S. — *«§£co 
P^ffi(c^«3gSr5»Ai-5^:«)(C, f§25^ cos iO 

2 5&&m$s<omi&mtLmz&®'tz 0 r<osi 

O2 -r*^2, 3, 4, 51>mtfl£tltimWL±tZ, mi 

1. 13/imlM©n-InGaAsPM*i 
IK n - I n P *s<— -V-m 12, 1 . 2 0 m m MO 
n-InGaAsP^Ci^fcin, 7JI#S*^*# 
F (MQW) 114 ( 1 . 5 0 n m *a^gJEffi^ I n G a 
A s P ^^/U/ 1 . 2 0 £a/£ I n G a A s P'< li T 
frbftZ) , 1. 20^mM£DInGaAsP*li: 
iZ^^>^ 1 5, &(/p - I n PS 1 6 S:*r«&«fttBfiJcft 
& (movpe) #?JCJ:f9j8««*-*-5. ricfi&frli, 
JE^I 1 5 OTorr, *EJg 6 5 Otffc^ wCO0$, MQW 
il4C07th^U5'ir^ (PL) fcT— 
f^-V 1 8 -O 1535—1 570 nm£^ft:£it 

srt^-e#7t 0 -tons*. ssfft^-^fflAtctoT 

[0 0 5 1 ] :^)J:9(ar 4 **W*Ji«:»*Lfc 

Srfflv^X, Jlff2. 0/xm Op- I nPl^^7^ 
Kil 7, /f J?0. 3/imCOp + - I n G a A s ^ >^ 
^ hSl 8*MOVPEi:j:l}a«*ftt5. Z<D&. 
±mzs i O2 BSSrJfcfifcU Sift&AffliS&^fiJcU C 
r / A u ±gflmi£ 20, Cr /A u TSUttffi 2 1 



(8) <&m 2000-12952 

<0*^*&^tC J; Offers. *«tC, &M^<Dmi® 
i(:2 5 M ii) ftw*«5t^ia«*ix5J:5«c:*fi»SS: 
3 5 0 nm flf^U MSB (C S i O N8ta>?> *Sffi:S 

5tT Ltz 0 

[0052] :coJ:9{:Lt> ru^^cot 

X^jj^ lOOym X 3 5 0/KI1 £ 4S§#>T/J>£ V^^f 
X-C*9ft3ft«b, 7 l/^ t«*t 5*D F B l/-tW 

70 -f7WS:jiat5;i:^-e*fc. «-ft>^KDr 

2 5t, CWWl^PlSIlOmAtlm 
A, ^J^ffi^ 1 8mW± 1 mW@ 150mAit^g 

[0 0 5 3] mMM2 
— tf«BJBLfcS8ttm**>5. Ell ltt^**tf>¥ffi 

EL Hi 2i±»JB«iSo*4 t Wff«o«adt*^i-ia. & 

^UMitO^u- if 2 0 on. **K* MM* 
(Supot Size Converter, S S C) tt#-^-f^ 

0 7 SSft i/-f "Cfco t , «^ir>*/W± 
Ull 2fc^-rH»fiS;offl««jSS:^-L, Hi 3(c 

Vm+ffij&te. p - I n Pli5M^ 7 y KJS 1 7 Wig 

[0 0 5 4] ^mW±^z±l 0 0^8^ 
30 ID 1 1 (-T^-fct 9 tC, n - I n P 9 9 _LK1, 

igRj*ftfflS 102-7*^2, 3, 4^<011 >^T&1 

C^f 7^^V^TMt5o Si02 77^2, 

3, 4 11, P^PitS Wo =1. 5^^ (D8*C07U 

-f«**««fc*A/-eT U-Y IBIB2 0 ii m T'idS-rSc 
Z<Dt ««ft4 0 0 OU— IfSBScT'tt, SiO 
2 "^^^ 2CO(|ilWai =18. 5/im, S i02 77^3 
cDiHWmi = 30/im, Si02 -^^^4 <D$iWm2 =70 
f/Ri ®«cfi 2 0 0 urn CO S S CM^cT'li. S i O 

2 ^ 2(OililWa2 = 4 /xm , S 1O2 ^ * ? 3, 4 CO 

40 *swm3 = 7/im (t-r^o ffiu sscsiam sio 

2 -r^^ 2 cOi|iS^Wa2 = 4 Mm •Cfc'Q, T U--f ffiM 2 0 
Mm i; *3 t*l^fc*!>, ^-^^^^OrftftlS^SoPfljcy 

[0 0 5 5] z<n^x?tiWf££ftti3>&L±.lc % m 1 2 
lc^-f«fc5fr#WifcB«:, W«&««tBfi£Sft (MOV 
PE) ^(CJ:«9, /E^7 0torr, StesotO^T 
T'iS^fi£g-r^>o »«B(CKW1-St, «JB«5gJ±. 1. 

1 3 m m fflfiJcO n-I nGaAsP ^»f^ffi 11, n- 
InP^-tfl2, 1. 2 0 m m %£LJ$L<D n — I n G 

50 a A s PJtfflC&tbm 1 3, 1. 5 0^m*Ml±ilI 
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n G a A s P tyx-fis/ 1 . 20/im I n G a A s P 

^<yr^e>46 7JB#fi*^#F (MQW) 114, 
1. 2 0 um m.f&<D I nG a A s PftM ISiifcJi 1 5, 
Mp-InPll6t*fc^ jjc*L^lB*, 

5-0. SSCS«m ^ 

t^/H-8t'0. 0 8—0. 1/iin ^Mir^o 

* (PL) fcT— *jfc*fi, ft^/H-8T1540 
-1 5 9 0 nmt«ftS«:tmfc. wCO£?tC 
Lr% .g.^flcjg! i-i 6*ritSLfc«, ^SPtib^ 
^^co-^^^^pjjjfWo £rl. 5/zin /i^^i^t'l 2 

J?0. 3/xm <Dp + - InGaAs3y^hll8?: 
MOVPEtCj;i9j#§1-5 0 ^<£>*&> ^®i-S i 02 JR 
19MU *«f£ffiAffl*S:»ritU, Cr/Au_b» 
pfg2 0, Cr/AuT«nti2 1«:i»^ : y 

ffemz£9mi$.-rz 0 i/-fa«S4oo^ 

m, ssca«ft2 0 0^m i:45J: 5l^*fi8ftS: 
6 00 M m T'fSIHU IfflliSffiKS i ONK^btt 
5 KS*t 3-7^/12 2 £il«CD * y * jS^-Cfig 

[0 0 5 6] Z<D£?{ZLX, 7K^f 7^ 
X/i^l6 0Mfn X 6 0 0p t V N ?13I#>-C'h£ X 

tt, ±jf-*r *s*/l>X\ 1 5 4 0-1 5 9 0 n 

A± 1 mAi^?tifeT^ T-&#/«£l$t££r^U 2 5 

[0 0 5 7] H«£g| 3 

5r±aJl«3t<0# 4 l fe W»»^a**:*i"H, Wil 6 

-V^/Wi* Hi 5 U^^Jl*&jSO«JBtiafi&* U * 
fc* ii6{;^t4*«teltti^o 1P*>* *7> 

^3 0 011 Hi 6{C^-rJ: n- I n 

Pg*£9 9±M, 0. 2MinS©n-InP^y77- 
124, 0. 4AxmJf:<Dl. 5 0AmM^J±iH n 
G a A s P/</^il4S2 5. S.t^p~ I nPfl 6(7) 
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7tf 

7 y KI 1 7 (JIi?5. O^m) , -InGaAs 
? Mi8 (g^O. 3 /im ) £^i-5 0 Sic. 
ytr>zf3 ood Sffi±ffi(-s i 02 isasi 9£d 

X., ±TKC r / A u JiS&ffiS 2 0 RVC r /A u TSS 
tg2l^t5o ItEL^J: 9^HiS^J20^fru 

-f 200m rb-?'^ ^ o r u>f aswtfi-cfflv^ 

S i O2 -v ^ ^ <D$Lfk$%t&<n$gWo £Wo = 1 . 5 miti 

70 J*Sffi*Sc«BWo £rWo =0. 6 m m t L x ?£i4Jflc 
I nG a A s P *<*V9 m^^^itZ tX\ 2 t 15 

^n7^^iM7y^S,«:^5 

[0 0 5 8] itT^-?Z 0 0_^fg«^g 
£i\ H 1 4lC^f cfc ^tC s n — I n PI^9 9_b(C< 
0 1 1 >^rS]{-> S i O2 -^^^2, 3, 4£T t--f 
120/im T^jSr^o S i O2 v^^idB 

II. nl^S3 0 0 /zm WSS C^^r**i, Wa2 = 1/iOi 
20 . Wm3 = 4 /im t U ^«cS8 0 0 Mm ^T^T^iS 
T*ii, Wai =18. 5/idi , W n i = 80^m , W«2 = 8 
0 M m t #««&K^;**tf8#a>fifcfiffl« 
ritfifiBtt«Wo =0. 6 Mm) fc^-C»lP|-t-«J: 5 k: 
J&tfL-rZo (BU SSC««m S i O2 -7*^2 0) 
«riSWa2 = 1 Mm 7MPA12 0/iHi £ «9 tSfe 

•r^fc^tc, i)Ji25Mm(7)Si02^^^5 £^Jg2§tO 

30 [0 0 5 9] ^^-eX^^^^turcSS-ttC, HI 5 

(Cfi, 0. 2/imJ|(On-InP/<777-i24, 
0 . 4 ju m J? CO 1 . 5 0 m m jflJ5)t^)ffi*6^ I n G a A s 
P/^^^I2 5, RTJp- InFll 6SrW«^« 
^fSJ&SS: (MOVPE) «fJCj;9ai«**"f5. 
ft#fi, J±^l3 0 0Torr, I&S6 5 0"Ct*>5 9 Z<D 

r >>^StSco^yu^S^7^ hyu^ (P 
L) tT— ^KSfi, ^+^*/H^ 8X\ 1 5 5 0-1 
5 7 0 n m i: lll£-^lC^O * t ^ t # fc 0 S S 

1380—1390 nmdr^^-t', JLO, ^ 

a A s P/<;l>?m<nMW\C*\^X. SSCng^cCOInG 
a As P/^^i^lf^, ±ft>^l/4HT 

[0 0 6 0] ccoJ:9(-LT, ***#ifc*aifc 

S i O2 -^^^ 2 — 4 cD-v-^^ H^PijiiWo $:0. 6 
Mm ti*b±.W$.X 1 2 Mm iC^^ct 9 ICSS?F^L, d 
50 0-^**4rJB^T, p- I n PmpiLM =7 y Kg 1 7 
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(J§l¥5. O/zm) % p + - I nG a A s YM 
18 mW-O. 3/im) ^MOVPEia^gf^o 
^<D^ ±M\CS i02 II 9«:*RU ««ffiAffll6 
SrJgj&U Cr/AumS2 0, Cr/AuTSS 

Pi^StC2 5 M m ftcoatfllaS^gaaSix^ J; 5tc#fi« 
g*- 1 1 5 0 Mm -eWBHU. WflHBl£(6E*t = — ^-r V 
^SiONH2 3 4ra«f^^^y^ffi«P'C»*L-C. 
T U"< <£>^ y ^-tJ-f Xrt* 160MmXll50Mm 

a> 8 y^/i^r u>r ^flc3tr >-:/£3iii,-r 5 r <t *s 
[0 0 6 1 ] «M4t urn, ry^ 

60t£Affii5fc3 OmAfl$WM 1 5 6 0 n m<£>A;^3fcl::*^• 
t-£^te^^lJ^#l 0 d B± 0. 2dB, 
77<f/^^ti*3. 5 d B± 1 d B tl^*»ft 

0 =0. 6 Mm tltV^t^ a««fiSttS3t;*» 
#Ac 0 ^H^^^Pianer Lightwave Circuit (PL 

[0062] mmm 4 

Hi 7ttEJT«^^EKH, 0 1 8fi-e**<7>5pffiH, 

*3BS«*>W l^f 4 0 Ofi, 0 1 

9 \C7fk-f& 5 tc* in Pgtg_h— *t ; V *>v?MmZti 

jtSUOOtt, 1) DFBU-tm 2) 

4fi» 3) K 1 ?^ (Multi Mode Interference 

) ml 4) %jfKs<Htt, Rits) K&mmmWs 

[0 0 6 3] &fta«3teaS4 0 OCOfg^fe 
£i\ El 1 7 tCTF-f £ 9 IC, n-InPSS99 -LICE 
— >- 8 8 £ D F B U~if IHttctfWCflrr t*— 

*«*&&fflv*T»iii-t-6 0 t^jWfcfi, m^ft^i 1. 

Mm (7)8^co^-^>^/u^J^tc:^lj-r^ 0 

5 3 6-1 5 4 7. 2 nm (8P*), ftV^Wtl. 

1 C7)[H]tfT^^-C0j^^ A 1 £ 2 4 0 n m £ 
U mV&O?-* ^^^X-mm^O. 2 5nmfo®D 
Sit, ^-^^^S^lHlSft&^cOfflMBA 8**2 4 1 . 7 



(10) 2000-12952 

Snm^^iamo wOlHlSfft^* — >-8 8 

iiffi'CO^aiy hx^fy^lcj:^ n — I n P^ 
«9 9±(C$^¥L, ^£ 6 0 nmO00T&^8 8£Jgfig 

[0 0 6 4] 01 Sl^-f £ 9tc, zcomm&T- 

ri^j££ix*:g«9 9±JciS«fiKSfflS i O2 

^-T6o 1) DFBl/-f9*:8*(07^(KIHl 
1. 5 m m , Wa = 1 0 m m x W« i = 2 0 m m , Wm2 = 
70 5 0 m m x J^SfflttMiWo = 1 - 5 m m , 2 ) -g-jfiSffi 
«:7WfflIll. 5-2. 5Mm^T\ &gg£3 0 0 
Mm T*^{L£it5 0 fiKfiffi««Wo =1. 5 Mm , -rx 
?m&mt&ft±XWmi= 1 Mm , 3) MMI®«:^6 
S*£«Wo = 1 9 Mm, -e* * *lWm4 = 2 0 m m , 4 ) 
%lt«««K : J»«W#«Wo = 1 . 5iiBi,^^ 
Wra5 = 6 0 m m , 5 ) ftXSHgffigc : /SfinRWHWo = 
1 . 5 Mm % -^^^ijiiWme = 4 0 m m 0 fife, ^t^-cop] 
*Efc3B*»«:WA1-5fc*l^ fg 2 5 Mm <£> S i O2 

20 [0 0 6 5] Ztlt><D^>X?tf]&l8.&tltim&JtlZ* H 
t&ffil 1 cog} 1 0 iRI«<OH«5fi. 1 . 1 3 Mm jfijsfi 
COn-InGaAsP ^f£Jl 1 1 > n - I n P 
tll2, 1. 20/zm WOn-InGaAsPffl 
i:&tf>J113, 1. 50M(nlMEiII nGaAsP 
frawl'/l. 2 OMm m*I n G a A s P/<y7A»E>4 
5 7l#liWF (MQW) 114, 1. 20/ifnia 
J&<D I nG a A s P ftPfi 1 5, RXf p - I n P 

■ l6t*lAUHfl«*S (MOVPE) SUctBSi 
aft*«=fl. ff^ 1 5 OTorr, 6 5 0 

(PL) e— ^Jfiftfl, 1) DFBU-fi«:ft> 
^H-8t'l 5 3 5—1 5 5 0 nm«{^t5:i: 
2) ^jfiSfflW : ^-yV*/WT% 1 3 8 0 n 
m, 3 ) MM I git* : 1 3 0 0 n m, 4 ) ^tf+S^ 
igc : 1 5 4 2 nm v 5) jtSWSSttc : 1 4 7 2 nmt 
ftofco -t<75«*. 1) DFBU-f««ttt, [eliFr^ 

40 m®L&kmmt*-?fo$:<Dm S:±10 nmOT(OM 

[0 0 6 6] ^(D£ 0 *^W*Ji 

S i O2 -^^^(D-^^^^Pil'lWo ^r. 1) DFB 

if ggtS, 2) 3) *2CH«ffl«^>3 

owWt, 1. 5/im A^5/ifn (:4^J:9(-IS^ 

fiSt-T-So 4) MMIfl^cOS i O2 -^^^li^T 

Bfe^L, 5) ^ifi»ai«-Ctt, *iWo offifi9«S:a5 

HffiW 1 ^0 1 0 <h (^^OS^i^^tSit, BP*> p - I n 
50 P 7* K@ 1 7 (J80 3 Mm ) , p + - I n 
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Ga As = h@ 1 8 UIJ¥0. 3 m ) ^MOV 

PElCct ^^t5 0 ^GDj&m, 1) DFBU-fSI 

2) 3t*f*IS§f^ 3) 3ft^IB§§fjI^ 4) MM I 
fil^T^i. m^^^W^tK 5) ^S^i^-Cii 

02 Hll 9£r?FM;U m,ffi.&AmmZ. DFBl/-f® 
^CO^tC^L, Cr/Au±S!li2 0 % Cr/Au 

[0067] hi-, t> o -&±mmc s i 02 mz&m 

U 1) DFBl/-fgiSli, HI 1 9(^-r SB 
#Wfc**:R!tt, 2) 5tttfflSi®«E, 3) 3fc£MS1HJ£ 
twt««:BB*tSa Cr/Aul»2 0W 

««^«£tw»« L*^ J: 9 lC-M««»3t <t ttoTt^ 

i ON12 3^I^^^^^t«lT, 
f Xj$*3 o 0 M m Xl 500/im £^3Htf>T 

[0 0 6 8] ^^:D F B U — if 7" U>f £r«j£i-£#D 

f b is-v<DTj^~—~^yfr&*mmc%m£tix 

^6fc#> % «->«r(Olx— ifOiRFtt^ »fi8t* 1 5" 3 6 — 
1 5 4 7. 2 nm, 2 5 CW^L 

#VHIM9mA±lmA, 3ftiiipIS5^CD£ASiife 2 0 
mAT\ it\titl2 0 mW± 1 mW@ 1 5 OmAtt^S 

2. 5Gbit/s-6 0 0 Kmfcm*m&TZ>^tfr-C% 
[0 0 6 9] 3ft* 5* a — /MCigffl-rs 

±-efc*t*fijjft**r-rSo fct*tfB2 ok*-*-* 3 

Id, HI2 0 (a) Cli, 4^--V>^/K0^2g^U— JfT 
0 (a) 5 3 0MmSKiS'WbU 5 0 

— TU-f*:»30Sia*DL^:»^«:S2 0 (b) (Ctf 
7S fttt(f5 0|im) SStC^oytS^i-H, 3ft^ 

T ^ y< 2 £^»{fcL — ifr u^r gyftu-^x^ 



(11) «Hlfl2 000-12952 

[0 0 7 0] w<Z)«t9ftu^XS:^ri-5#*0**^3. 
-A^WJSSKH*:, El 2 0 (c) [ZTjkTo 3ft* 

ic, ffi/hr ^ii)iit»*»*i/--fi«ElSiifc*»# 

\s— FT U-f 3U, 3t:?T^'<3 2 £3ft$l^3 
3, ^ufx^3 4, U>X3 5:fc£tfu:/X£|$tt: 

l/-f7^3 37g5 0MmaJ:^)t77^/< 

70 K3 1 <7>«^ir V*/^bO}teffl2>£. AS®!^^ 

[0071] is—fr m+wj xtt, 

Smtt)#i2 5 0 /iml^ SJ 3 0 0pmgS 

f—if ** ^ * — a> £ mmgt<D'bm&<< x^ ^ # 0 

3ftu->-X3 5 U*< ^Ofe*. 3t*^^. 

eg<bLfc 0 112 0 (a) ^ct^[U2 0 (b) {C^: 

[0072] ^fc, ^w^ri^^flliS*****^ 

it. Mitxm^^B§{t:, ^^a-^-ito 

m+zm^^xft^^^—Mcmm-tfrtf. yt^i?~—/i> 
(D'bsut, i&ffi&ik& bdte^® £ r> <ofa±tmm&nz 

[0073] na&w 5 

»gft^7r^y^p- (fp) u~ifru^jft^e 
ryu^o- (fp) u-i^r u-^jt*^*— /wmtft 

50 JSSlT-#?-v V^^3SIBftft^**SF P U~1fOK 
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SZtltz 8ft>^#MF P l/-f7l/-< 4 1 

f7K 4 lOTU^f^:*!^ 60|im^T 

iTU>X3 SIC J: 9 0 Ai mC0^7 7^^(^ 

^$il5„ FPI/-f7KOta37ll ^^V* 

[0 0 7 4] !fT W-f U' 70 

— tf^SttS^. #lt***F (MQW) |3 9Hi 
9, ^t^/K'l 0mAl«(OfL#lf>IHJIt«fi 

^£9, i 0mW£l±.<nytmti$:mmi,tL o #^>-* 

^tf>38«jKJfctt:, ch. 1 = 1 5 3 0 n m x ch. 2 = 15 
4 0nm, ch. 3= 1 5 5 0nm, ch. 4 = 1 5 6 0 n 
ra, ch. 5 = 1 5 7 0 nm, ch. 6=15800111,0 
h. 7 = 1 5 9 0 n m N ch. 8=1600n mT*feo 

ft 0 MiFPi/-f7K^wxit mm 2 5 
[0075] mmme 

£%^g|feDFB U-fri/^^^a-/!/ 

fb ix— ifr wft^s^a— /u(&»/*&^M- 0 

/Hi, l 0 /i mfWRBtOffi/hT U">f ft 
fc 8 f-t >^;U60IMD F B 7 4 5 , ^ T 

^8 0 nm<Dyt7T4'<3 2, ^7t^^3 3, 

Ti^a»fettjaSftS*UAtt* iri/yX3 5i: 

J: 9 3 7S 8 0 m m 7 >f ^C^S tlSo DFB 

if T U"f (DiR^iM Xfi, K2 5 0 /z m, g£ 3 0 

OEtFrfe-?- 1 o £JBv^£ • «9 , 1 5 5 0 nm^ 

<L^h Lt, I TU^l) y h~\Z&ti1tX 0 . 8nm^o. 
it7W±#i:Lt(i5. 6.nmgS£ffc$-£-Cl* 
£0 7M ^r^-r-S^DFB u— !f0>Stt»li, £S 
fi^#F (MQW) 139^6^^ 5mAm/gt7)ffiL 40 

#wfi«aL*SKj; k> , 2 omww±^*^^L 

liMMMM7^^/«c < l:'«f7^u^ 3 8£ 

DFBU-f7^45S:ffl^5ltT% 3SM&gco^ 
[0 0 7 6] gff&gjj 7 50 
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Sg^ffDBR u— tfT ft^E-i^— 

**WO*7 0HSSffi|-e*>5, Stfi^D B R U— if T 

U-f ft*^- /Hi* EI2 2lC:fci^T, 8^-^V^yUco 

^KfiD F B l"— if T U>f £ 8 ^-T V*/KJ58ft *TXD 

BRU-f7U'>f{Cl#Mtl'^o 

9<7)DBR u™1f<&«j£*5£EIS:* 0 2 3IC^1" O 8f 

ty*^DBRU-f7l/^lt ^-^^^^/ucocf 5 ^ 

jgSfi^r, ch. 1=1535nm, ch. 2 = 1540nnu ch. 3 = 1545n 

m v ch. 4 = 1550nm, ch. 5 = 1555niiK ch. 6=1560nm, ch. 7 

= 1565nm*>J;U'ch. 8 = 1570nm£ LT^£ a XuV^fiflSS 

+«fc«fB»««a> e> * s ~ - = > 

l"(±»k LT3 5 nmOiAiStSKiCIoT*-^- 
K5BJS<OT# Sttft^TffiDB R t — if T W — 

[oo7 7] mnm 8 

^^X^&fltt#DFB U-1fT 

— /u 

02 4\Z*ftW<Dm8<DmMmX'foZ. ^JftfyhlNfX 
KJftS (Supot Size Converter : SSC ) tt#DFBU— 
ifTWft^ei^ — yu^r^-To >^/i^s S Ctt 

£DF B U—ifT U"f jfc^tv^— /Hi. H12 1C08^^ 
v*/i^&S^ffcF P u— ifr W£r, 6^>^/u 

C0#SS S S D F B U-f 7 U-f * 

7t, 1 2 5 ^m(Oj£77^^37Sl:g*MtV^ 
£ 0 nP»tE-ht-ffK**tfcSSCft*DFBU 

— if t u>r <t) i >*/u#to«iS£**&ia&ia 2 4 

(a) ICtf-To *^fi, U— S SC ft 

-if««*JI L «BJ: «9 s s C*«JHB^rfiHtT, h-^twc 
»<, ^ojSKfiftLTl^. InP^7yK44Wfi 
li7Mm, MQW«tt«3 9(DBrt:l. 5/im"Cfc5, 

4 (b) tcTF-r. r i"(<r>mm&2 o mn-e, ru^^ 

♦ittl 0 0 //mMT'fc^ jfe77'f^32^37gl 
2 5 /i mJ: *>m< ftoT^So HkttJXb LTIi, U- 
-f««fi4 0 0/im, SSCa*52 5 0 Mm, ^ y 
7ft||3 0 0/im^ Wlf-;^?Mif^ 
^(7)if^XT^o7t 0 *^3t^^^-/MCjSffiL^t^ 
C0^it^^IU^[§l2 4 (c) \Z7jk-f Q sscffimfcttm 
ft<D&Mi&X<DX7$v hif-YXSr/h;* 

5 /i mOft77^^tS8^t5:t35StSfc. 
t^*^5Sfi«ftli. -Srix^ix, 1546. 8nm. 1548. 4n 
m, 1550nm, 1551. 6nm, 1553. 2nm, 1 554. 8nmT'fe «9 , jg 
ft^^-Y>*yuraiffi1. 6nm (2006Hz) tftot^t, C 
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[0 0 7 8] SfJiaL^HJ£^J6(cio^TH, SSCflKS 
S S cmm. ■Wx.tfMQW*»SEK«S:7 t -^<tt^K{t 

cuiiifflv^to-et, ssc«a*5*asixys:¥W 

ffl-rfi- 5. 
[0 0 7 9] USSffi] 9 

0 2 5tC*3gW(Z)S|S9<0||JfiW-e*>S, iStti*0. 9 8 

M2 5 (a) 5 fc, t**^-f7Wtt5f 

*«»SSfifi««S2 Mm, M«10/im^)f- 
'<«j8£&oTt**. ^*>*^IBIBli2 0 Aim, Tlx 
^^I(i8 0/imt'fc5o *fi»*9 0 0 ai mffy^ 

LT, i7K ^jtdtJ^*4, uyX^Lt, —&<D?t 
y T ^'< (37il00/im) td^£*LTV^ 0 £7c 
jt^e^a— yK75«WfffiiaiS:ia 2 5 (b) ^-f 0 ~<0J: 

2 5 0mWT'fc^ 7^^iU, lW*8'x.5jt 
ffl^iS:C^J;9^a-/U7'? hTSiatict^ 

[0 0 8 0] *5SW<0^ttCT9lC*JV^T. ft^-v^— 

fc, Btti^O. 9 8 m m**»*l/-f 7 

—)V (9 8 0 nm, ^W^± 1 0 n m) C^LTt, * 

fifcfiO. 9 8 k m»0«l«**»*U'-f 7 U^** 

XJL (2 0 00- 1 0, OOOnm 

«f) , 1. 5 (1. 5 5 0 nm^) , 1. 48 

nmft (1 4 8 0 nmf) , 1. 3 n (1. 300 

nrn^) x 0. 2— 1 ^ m^ (200—1. OOOnm 

K— T <<< '<Wh&m%Mh LX<D^ 1. 4 8/im^ 

DFB«jgSrfflV^r, 1. 4 8 



24 



[0 0 8 1 ] *3BP^^H1SOT1--C*i, 
*55S§j<cffl[ (±10nm) (cmfJ<aJ^ix^-^-f * dT 
»*»3B (DFB) gy^ffcu— tfO^Jfc^Lfcri^ n 
ft«10)DFBU-f*DBR^-t\ DRI/-f, #J 

[0 0 8 2] *56W^H160y2-efi, ^^7hf^fX35 

10 DFBU-t\ DBRl/-t\ DRU— if, flj»*8<fr§g 

[0 0 8 3] *&W<DmMm3'C7FLtlxtfy ht-TX 

4: **»c*a-e*>S. 

h^-yt-^ry h (PL 

*«tw=&aT-fcSo Xtt : 19 9 7 

«a»SC«l. C-3- 1 0 3fC^£*L-C^£ct p/^I 

^hr)x-^f-^ 7 h (plc) *Kwv>mmm 
[0 0 8 4] r u^4:«fie-t*5*w»LKra-e 

[0 0 8 5] SfcsWBWli, I n G a A s P/ I n 
W^^fl-f*. #J;Ltf I n G a A s N/G a A s 3^ \ n 
Ga A 1 As/I nGaAs P^^COW3pf$rffll^3tft 

fc-5o *»Wt?tt, S i O2 ^*?(Dmo%&* 1 . 5 n 
fcj&S, ilW^cS^S i O2 -v^^c7)^n^I^^ochJA< 

[0 0 8 6] *«W^jMIS«6'-8-Ctt, ©Sfft^-Sr^T 
t^W"^-KU—f7U^(7)F ) Ji Lt, DFBl/- 

So :oj:5 47i/-f <ir LTii, «itf, »«S» (D 
r) fflu— ifru-Y, WWHe-frffiD F B u~ifr u-r, 
Si^lDFBU-f7W^, ^/n— ^h^^^-^ — 
50 /l/-f>f^ (SSG) DBRU-f7M, ^^r — 
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t^^y^K (TTG) lDFBU-f7K 4 

D B R U — if T u^f »-e*> 5p 
[0 0 8 7] *56W«OHlSW8tc*5V^T, 5f 
CSSC fr&fg LfcT U-T yt^ri/^—frtDffl&Tjk L7t 

[0 0 8 8] U'— tfOftflsffltf*'* 
/ufx*^3yhP-/uLT8ft^«iffSii:5i JO 

§5iSSW4nm«ii:4^i:, *36W*i»J- 
:fci^T, 8 c h^>T U>f ^{fcT';*M<— T?£ SttftBSHtf* 

H£4 nmS£fe5VMi-fcft»lT£ Ufc^&fiDF B U- 
[0 0 8 9] £Ac, **«^*Sl^-Ctt, 7M*»I4» 

cor ^»2*w*»*u-f7W**^a-^i l 

tt, »'hT u^m^7 /imSSt*5it6t 1 5 M 

[0 0 9 0] »*7i/-f8i:o^ttt, 
Tu^rfttt, TU-fPelBBx (7KS-D SSfc-rs 

?i:J:ot, #3691 fi, 7K*»i6WTO»^i: 
[0 0 9 1 ] *fcJiE***<OWt«5-^9lC*3lf>T, 

[0 0 9 2] 50 
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tic J: 9, ^-/^^tt^rf t^^fr* 
^-T-co 1 ^3i/^^oiR*S: 1 0{SJ£AJirfi]±£-£5wct 

5 o u m siT<DTi"<r%mx~mmMfM£titiT w *js 

«i:8L^oW, Mntrffl^sr 4:KJ:9, 7W 
"9, W«iSiifeillrW»*rtt67 

[ogBEoffiJu^Rn] 

[B l 1 ««©W«t?fl^6S i 02 fSSPflih^ 

[19 2] #9-r^*^«»*5t*r«'M»BBia-efcS. 
[S3] XRfl 1 C0MQWI(07^ hyu5*yfe^^ 
(PL) fc°-^KfiOSi02 T^^iHWmMtt^ 
t/77t*fcSo 

[gi4] jt*«i^^^*w. icM-tzytm&mnm 

[19 5] I»Pl2(0#f t L ^-^KSftff 

[196] H»«2WPL^^ h^^r^1~^7 7"0*> 

So 

[87] S^Jaco^-^-r^^/VCOMQW^^PLt: 0 — 
^8ftftffttfe/Tt^77t*)5. 

[(9 8] miffli0B0r«?0BBB?fc«. 

[I9 9] ^js^j i <D-??s?<DW-mmx~&z> 0 

[1910] *lfi«i<D*Wffu— if<oJi«ittS:*+l«fffi 

[I9i i] nj£W2<o-^^^<7>5iiffiia-efc6o 

[[9 12] Htfi0ij2^-^^^O5PffiB|-Cfe^ o 
[19 1 3] *16«2^*W*u— if«>fl|5ftfc*i-«»Wr 
B5»*B-C*>S. 

[19 14] |&ffi0ij3<0^**0>¥ffi[9T-fc5. 
[[915] ||JS0J3<a^;**o¥ffiBT-fc5. 
[[9 16] »«3^W*^--1» , «>«a*:*+»»»r 

[[9 17] 3ljS6W4(0®llf» J F-^iaKiat?*)So 
[[918] H3S0iJ4CO'V^^<7)¥ffiI9-e*>So 

[[9 19] ||««4a5jKfta«)taiE^«3fiS:^-r«4«ia 
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[@20] 4ft^/^*»ft^-fTW 

[021] HJ£0ij5CO#lKg*2Stft:FPU— IfT 

[122] Xftffl 6 <0#jKfi*a»ff D F B U — IfT U-T 
ft zl — jvcD «5g £ ^-f HI T-*> 5 0 

[123] mmm 7 <D&$L&¥mtkn b r u— if r u->r 

[12 2 4 ] KJ6«8©X#y MMXaHftSf+DF B U 

[025] mmm 9 0 . 98 u m&*m#> \s— 

IFT i^tt^^-/uo«it*^eiTfc5, 

1 Aftffitt 

2,3,4,5 S i O2 -7*^ 

11 InGaAsPl 

12 In PH 20 

13 I n G a A s P/I 

1 4 MQW^ttl 

15 InGaAsPl 

16 In P/S 

17 p - I n P {7 7 y VM 

18 p + - I n G a A s VM 

19 S i O2 

2 0 ?mM 
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2 1 n®$ 

2 2 m&ii^—Tjisfm 

2 3 (£SJt=— r^>-^ 

2 4 In P/<y77-S 

2 5 I n G a A s P^/l^H 

3 1 *W«:u-1fTU-f 
3 2 *77^f^ 

3 3 SftiftT- 

3 4 ^/i-tf-^m^- 

3 5 i^yx 

3 6 l/yXJ«f* 

3 7 m& 

3 8 KS7-f;U^ 

3 9 MQWgfti 

4 0 [nltfrft^ 

4 1 F P U — IfT W 

4 2 =r ^—~^?w& 

4 3 /</U*gttJI 

4 4 I n P ^ 9 y K 

4 5 DFBl/-f7l/^ 

4 6 SSCtt^DFBI/-f7W 

4 7 0.98/imSf^*l/-t'7^^ 

7 7 ^S-ritftfiMe 

9 9 In PSffi 

1 0 0 %mm 1 w***u'-if 

2 0 0 2 tf>^Hft: If 

3 0 0 %T>-7 

400 aK«a«5tas 
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0 I 1 9 4 B i ? I • 
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(111)B 



ch.1 



[i4] 
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\ 



ch.N 




o Wm1=Wm2-5wfl I 



♦ Wn!"V»Ti2=C0um [ 



1 



400 
MO 

300 : 

290 



200 



• Wm1«*Wm2=10um 

AWml=Wm2=30um 
p Wm1«WmZ=40um 



2 3 4 9 0 
GhsnnaJ Number 



[13 6] 




Wave lens th (A) 
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W. = 0.H cm 
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8ch£X£ 
FPL>-tf7tW41 



7*m 37 



50*m 



300 Am _ ^77^32 
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I 1 



250Amj50AmJ^ 3: 



*** UVX35 
(b)6ch¥P*U-t/7UV±lHJlO f 3fc7TVAi:(OEl<U>XW5) 

3***33 




-InP75v K ' 
MQWjgft*39 
(a)8ch#**FP U- tf 7 W B«B 



50*m 




( c )*ll#L/-tr7i/V***;a 

[El 2 2 J 

IOmtti ^ffi 37 




H*r«*40 
lnP?5t> K44 
MQWSS139 



(a)8ch*MDFBU-tf7t/V»»fl 



8ch*X5DFBl/-*7 W 




^;ufx*7-34 i/>;C3ttt*36 



41 £LJ 




*Ji>*x*?34 















ST IP 


ssct« 








x;5 *p@#rtt : F 40 



7#m 



**37 




(a)6chSSCff #MULFDFB U - tf 7 U Y*8B(1 chft) 



p""*« 37 MQW££Jf 39 

chl l^ch2 ch3 J ch5 ch6 



7»m 



20*m' (TjnP7 5t> h'44 
n~*«37 

(b)6chSSCtt #*MFDFB 1/ - *7 © L> - tf MSB 

»fi^v^£38 

6chSSCtt*£X£ 




^b*i**34 



SSCflW 



(c)6chSSCftl»*»*FDFBU-tf7l'-r'^ya -MiflfiB 



-22- 



(23) 



tffffi 2000-12952 




43 



[02 51 

900 -am 

■ 111? ' 

2*m / 10*mr 



250 *m 




100 Mm 



(a)5ch*lfi^0.98^m1i*llffl/-tf7H' 




UVX35 *?W;i32 
(b)E*^0.98Mm?i*ll«:U-t/7l>-f'5treya-;u 
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